(a) The whole FTIR spectra of the as-synthesized FZCF sample. (b) The regional FTIR spectra of the as-synthesized FZCF sample at adsorption peaks from 550 to 1000cm −1 . (c) The regional FTIR spectra of the as-synthesized FZCF sample at adsorption peaks from 1000 to 4000cm −1 .
The FTIR spectra of the as-prepared FZCF sample is shown in Fig S2a. A series of adsorption peaks from 1000 to 4000cm −1 can be found corresponding to vibrations of various impurities such as hydroxyl (-OH), carboxylate (COO − ) and alkane (C-H) present on the FZCF sample surface (Fig S2c) . Specifically, the most intense broad band at 3408 cm -1 is assigned to the O-H stretching mode of hydroxyl group in H 2 O molecules. for. The presence of these bands in synthesized nanoparticles may be due to both dissociation and molecularly adsorption of atmospheric water. Peaks between 2830 and 3000 cm -1 are due to C-H stretching vibration of alkane groups. The peaks observed at 1630 and 1384 cm -1 are due to the asymmetrical and symmetrical stretching of the zinc carboxylate, respectively. The adsorption peak observed at 2300 cm −1 is due to the existence of CO 2 molecules in air [6] . The adsorption peak that appeared at 1200 cm −1 is attributed to C-OH stretching vibrations and the bands around 1034 cm −1 are bulges with O-H asymmetric stretching vibration modes of oxide ions in the nanocrystals [7] . The absorption bands at 576 and 468 cm −1 are attributed to the Zn−O stretching in the ZnO lattice in Fig S2b [8] . The carboxylate probably comes from reactive carbon containing plasma species during synthesis and the hydroxyl results from the hydrophily of the ZnO on the FZCF sample [9] . This suggests that these FTIR-identified impurities mainly exist near ZnO surfaces. The hydroxyl-terminated surfaces show comparatively higher water wetting [10, 11] . The superwetting of the FZCF sample is consistent with the hydroxyl defects concentration. Due to the low hydroxyl ion concentration, the FZCF presents the outstanding superhydrophobicity to the benefit of immiscible oil/organic solvents and water separation. The Raman spectra of the FZCF sample is shown in Fig S3. All peaks in the Raman spectra can be demonstrated the exist of ZnO structure. The peak locates at 331 cm −1 is aroused by the E 2 (high)-E 2 (low) multiple scattering process of ZnO on the FZCF sample. While the band at 468 cm -1 of two strong absorption bands in the FTIR spectra corresponds to the E 2 (high)-E 2 (low) mode of hexagonal ZnO (Raman active). The main peaks at 380 cm -1 corresponds to A 1 (TO) and 437 cm −1 corresponds to the E2 (high frequency) optical phonon mode is related to oxygen atoms present in ZnO of the FZCF [12] . The high intensity of 583 cm −1 peak of the E 1 (LO) mode indicates its oxygen deficient nature of the ZnO in the FZCF sample, reflecting the superhydrophobicity of FZCF [13] [14] . 
3.Supporting Movies
Movie S1: shows eleven examples of light/heavy oils and organic solvents rapid removal from water surface and underwater velocities. Movie S2: separation of the FZCF for immiscible oils/organic solvents and water.
